Method of Tantalum Nitride Barrier in Copper Metallization PAT. NO. 280002 



The invention discloses a method of fabricating a tantalum nitride (TaN) diffusion 
barrier for innovative copper metallization in semiconductor devices. The method 
includes steps to fabricate a semiconductor device on the silicon substrate with a 
device contact means. Prior to the deposition of copper interconnects, a TaN thin film 
as a diffusion barrier is deposited on the substrate by the low-pressure chemical vapor 
deposition (LP-CVD) process. Photolithography, covering the electroplating of Cu 
followed by photoresist applications and so on, is used to form TaN diffusion barrier. 
The TaN film deposition is carried out by using a metal organic precursor, 
terbutylimido-tris-diethylamido tantalum, TBTDET, at a pressure about 10* 5 torr in a 
cold-walled reactor. Evaporation of the metal organic precursor is under 40 to 50 °C, 
and the typical deposition pressure is about 20 mtorr. Experiments show that the CVD 
process renders TaN low carbon impurity and lower electrical resistivity while 
encapsulating Cu to prevent it from migrating through the device which will cause 
detriment to device properties. 
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